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COMPLETE SPECIFICATION 
we, Sun Oil Company, a corporation 



Jersey, United States of America, of 1608 

United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it b to be performed, to be particularly 
desaibed in and by the following statement • - 

u^rLT^ 011 t0 the Production of 

hydrocarbons from wells and more particularly 
LT^<? ? mcthod me ans for producing 
SB ptaBH » ° f f< — 

In well drilling practice a single well mav 
traverse a plurality of fonnationfwnlcn con? 

SH™ ^ 11 ? 0fttn to ^ch 

cases to complete the well for simultaneous 
production for more than one of the fonna- 
tiom ; penetrated The conventional procedure 

Z * * , t0 8 completion 

and flow from a lower formation through the 

rif T m K hi ?* fl0wfn E frora " higher forma- 
tion through the annulus between the tubing 
and .casing. Choices are provided at the well 
teadforseparately regulating the rates of flow 
of the two streams to conform to the allowable 
producnon rates for each zone. 

a wM f ° re£oin ?/ nethod of dua "y completing 
a well is unsatisfactory for several reasons 
Production through the annuluslsl LSSSS 
due to the faa that the fluid stream tends « 

TLf'T™ I* erosion of ^ casLg! 
hereby allowmg the possibility of a blow-out 

udoS ^ZT 1 if of hydrocarbons to an 
22^ n? t,on " Ak °> when it becomes neces- 

f™™^ gaS ^ t0 «*« flow »om the 
formations, the gas lift can be app&d for only 
one zone at a tunc and that only in an ineffi- 
cient manner; and consequently both produc- 
tion strata cannot be depleted simultaneously 
In many cases this results in large quantities 
of otherwise recoverable oil bem| left kfc 
reservoirs. Ajtethcr unsatirfac^ry^C 



arises when the annulus well begins to produce 
sah water Due to inefficient flow ° h 
aumdus, salt water accumulates therem" ana 
tos loads up the wdi and a the ofl ™ 

S °? r 0m ^ 20ne then is generally 
abandoned. Later attempts to produce from 

SetTof^f f 0thEr ha^coT 
depleted often fail to restore the production. 

completions results from paraffin accumulations 

3re difficuIt « remove 
An object of the present invention is to pro- 

SfL™J bc .^Phuing a well for smndl 
taneous production from two or more zones 
while avoiding the disadvantages of lonven- 
oonal dua completions such asffiose dSed 

^T' ? 0ther obi<:ct is "> Provide means 
and method for multiple zone production fron, 

s a u* U tht° fl U6h 1* ™ 11 tUbkg ^erSitiTs 
such that flow from a zone of relatively high 

flow from one or more zones in which the 
pressure is too low normally to permit die 
deared rate of flow therefrom. 

Operation of a well according to the inven 
uon involves the use of one 8 or inVre £Tw 
control devios, hereinafter described, whkh 
are positioned in the well tubing adjacent the 

tions pass as separate streams through the flow 

wellfe, Md - flC 7 fr0m the ^8 « the 
weU head as a single stream. The flow control 

Ld ^rr Cb ° k£ means wWdl 

fluid stream from a zone of high pressure to 

undergo a sharp pressure drop prior to com? 
nnnghng with another stream. The resulting 
£ r ' ducuo n causes or facilitates the flow 
ri«Z? , one OT moie of the zones of 
SiT 1 ^^ °P«ating in this 
manner ofl from a high pressure zone will 

^T S L S °^° n 35 P** 5 "" " reduced 
and the lifting effect of the released gas and 
any free gas already present in the oil stream 
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can be utilized to effect or aid the flow from 
at least one of the other zones. Production can 
be secured from any desired number of forma- 
tions simultaneously, even though flow from 
5 some of them normally would not be obtained 
from a single completion well in such forma- 
tion. 

The invention is more specifically described 
with reference to the accompanying drawings 
10 in which: 

Fig. 1 is a simplified cross-sectional view of 
a well in which one type of the flow control 
device has been used for completing the well 
to produce from an upper zone through ports 
15 in the tube and from a lower zone through the 
bottom end of the tubing. 

Figs, 2 — A and 2 — B, taken together, con- 
stitute Fig. 2 which is an elevational cross- 
sectional view illustrating in detail a torm of 
20 flow control device. 

Figs. 3, 4, 5 and 6 are cross-sectional views 
of the device of Fig. 2 taken on the lines 3—3, 
A — 4, 5—5 and 6—6, respectively. 
Fig. 7 is a schematic illustration of a well 
25 traversing two production zones and in which 
another form of flow control device is em- 
ployed. 

Fig. 8 is an elevational cross-sectional view 
illustrating in more detail the flow control 
30 device shown in Fig. 7. 

Fig. 9 is a schematic illustration of a weil 
traversing two production zones the upper of 
which has insufficient pressure to permit flow 
into the well tubing and which has been pro- 
35 vided with means for mtermittently forcing oil 
from the upper zone into the tubing. 

Fig. 10 is a schematic illustration of a well 
completed for production from two zones in 
which means are provided for introducing gas 
40 from the surface to aid in lifting the mixed 
streams of oil in the tubing. 

Referring now to Fig. 1, a well is shown 
which has a casing 10 which has been cemented 
in place in the usual manner by cement body 
45 11. The well traverses two production zones, 
illustrated as Zones A and B, which may be 
either gas or oil formations. The casing has 
been perforated for production from both zones, 
as illustrated by perforations 12 adjacent upper 
50 Zone A and perforations 13 adjacent lower 
Zone B. A tubing string 14 is positioned in 
the casing and the annulus therebetween is 
closed off near the bottom of the tubing by 
means of packer 9. The tubing carries a land- 
55 ing nipple 15 adapted to receive the flow 
control device which is held in position by 
means of conventional latches 16 provided at 
the top of the device. The landing nipple is 
positioned adjacent Zone A and contains ports 
60 17 for receiving fluid from the formation. 

The flow control device, which is positioned 
in the landing nipple in conventional manner 
by means of a wire line, comprises a cylindrical 
housing 18 which forms an annulus 19 with the 
65 landing nipple, and which contains pons 20 



for passage of fluid from Zone A. Packing 
means 21 positioned above and below the ports 
17 and 20 prevent fluid flow along the annulus 
19 and require the fluid to flow through per- 
forations 20 in the housing. The housing con- 70 
tains a baffle member 34 which forms an 
annular upwardly extending flow channel 22 
that leads to a port 23 in transverse baffle 24. 
A resilient check valve member having a circu- 
lar edge 25 is provided m flow channel 22 75 
to prevent backflow of fluid toward Zone A. 
Any downward flow of fluid from port 23 
causes edge 25 of the valve to move outwardly 
against the edge of the housing wall at 26 and 
close the annular channel, thus preventing 80 
downward flow. The check valve should be con- 
structed of a tough material, such as neoprene, 
which is unaffected by well fluids and which 
has sufficient flexibility for movement of the 
edge 25 against the valve seat 26. 85 

The transverse baffle 24 contains a second 
port 27 which is threaded for receiving a choke 
28 that serves to regulate the flow from the 
lower Zone B. Port 23 also may be threaded 
for receiving a choke (not shown) in cases 90 
where the pressure in Zone A is high. Baffle 
24 has a cylindrical extension 29 positioned 
inside baffle 34 and "O" rings 30 are pro- 
vided for sealing the annulus therebetween. 
Extension 29 thus forms a passageway leading 95 
to port 27 and choke 28. 

In a lower part of housing 18 another baffle 
31 is positioned to form an annular flow 
channei 32, and another resilient check valve 
33 is provided in the channel to prevent back- 100 
flow of fluid toward the lower Zone B. 

It may be seen that the device as above 
described provides two separate flow channels 
for the fluids from the two formations, which 
channels terminate adjacent each other in the 105 
well tubing at which point the flowing fluids 
mix with each other. The device also has the 
important feature of providing throttling means 
(i.e., one or more chokes) for reducing the 
pressure of either or both fluids prior to their 110 
admixing. It further includes means for pre- 
venting backflow to either formation so that 
fluid from one formation in no case can flow 
to and enter the other formation. 

For the purpose of illustrating advantages 115 
of the present invention, assume that Zone B 
of Fig. 1 is a high pressure oil zone but that 
Zone A has a pressure which is too low to over- 
come the hydrostatic head in the well and 
hence would not normally flow. The device of 120 
Fig. 1 can be employed so as to utilize the 
fluid flow from Zone B to cause flow from 
Zone A. A choke 28 having an orxning of 
appropriate size to secure the allowable rate 
of flow from the lower zone is placed in port 125 
27. Flow from the lower formation is then 
begun. The sharp pressure reduction resulting 
from passage of the fluid through choke 28 
causes fluid from the low pressure zone to 
flow through the control device and issue from 13( 
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port 23 The two streams then mix and the 
mmure flows upwardly in the tubing. When 
^one B is an oil formation, the sharp pressure 
drop at the choke causes solution gas to be 
released and the released gas and any free gas 
already present in the oil stream provides a 
MtJng action which aids the flow of the mixed 
yearns When Zone B is a gas formation, 
lifting of oil from Zone A likewise is effected! 
Umtrol of the rate of flow from the upper 
zone can best be achieved by regulating Jhe 
pressure of the flowing stream at the well head, 
which generally can be done without substan- 
tially affecting the flow rate from the high 
pressure formation. Alternatively, control of 
the rate of flow from the upper zone can be 
effected by means of a choke of appropriate 
throat size in port 23. F 
By employing the device in the foregoing 

m ?S lCr j» production ^ bc accomplished from 
a dead zone, a zone which has insuffi- 
cient pressure normally to overcome the 
hyto^tic head of the column of fluid in the 
welLThe dead'* zone can be either the upper 
or lower zone and the device will work equally 
as well; provided that when it is the lower 
zone, it much have enough pressure to permit 
ns fluid to rise to the level of the control 
device. 

In one particularly useful embodiment of the 
invention, a gas sand penetrated by a "dead" 
weU, which initially was a single completion 
well m an oil zone, can be utilized to flow oil 
from me oil zone. One or more gas sands 
commonly are available in single completion 

dropped enough that the desired rate of oil 
flow cannot be maintained, a control device 
such as that shown in Fig. 1 can be placed in 
the well to obtain a flow of gas from the gas 
sand into the well tubing. The gas sand can 
be one which is either above or below the oil 
sand. Gas can be admitted to the tubing 
through a choke of the proper size to obtain 
a gas rate that will effect the desired lifting 
action on the oil column. Thus energy derived 
from the gas reservoir can be utilized to secure 
the desired rate of flow from the "dead" oil 
formation. 

Referring now to Figs. 2-6, a more detailed 

u Con *° 1 dcvicc is sh°wn which is 
adapted to be anchored in a conventional land- 
ing nipple as described in connection with Fig 
1. The device is landed in a nipple 40 having 
side ports 41 for entrance of well fluid from 
tne formation adjacent to which the device is 
anchored. An elongated assembly 46, which 
projects through the bottom of nipple 40 as 
shown at 42, provides a channel for upward 
flow of fluid entering side ports 41 and a 
separate channel for flow of fluid from one or 
more lower production zones which fluid enters 
through longitudinal ports 43 at the bottom. 
Packing members 48 are provided above and 
below side ports 41 to seal off the annulus 



S^if ^? 40 aDd ^bly 46. 

Jf^5 • lead to a single flow 

X memb^ P °^ d a chS 
flow «7 \l adap ? d t0 P revent downward 
flow of fluid. Above flow zone 44 a replace- 

tec^ir 49 ^ S *"* 50 is P°^°ned 

frnmT | tog ^ ° f fl ° W ° f Md derived 

from the lower formation. From the choke 49 

fl ^J™*^ tfa0, * h ***** channel 
51 and offset channel 52 which leads to a 
common passageway 53. 

The separate flow channel for the fluid 
entermg toough side ports 41 includes pons 

channel 55 therem and a communicating lonS- 
tudmal channel 56 which terminal at the 
common passageway 53 leading to the upper 
^l d V? U ***** Tt^d rf chS 
56 is threaded, as indicated at 57, to receive 
a choke (not shown) in case it Aorfdh/S 
able to control the flow rate of the stream at 
tiis point A resilient check valve mS 58 
» positioned in annular channel 55 t^ent 
backflow of fluid through side ports 41 

Conventional latching means, indicated 
generally as 59, are provided at the top of Se 
device shown in Fig. 2 for securing ft t its 
landing nipple in a tubing string. This device 
f X nS m the sametanner as d^ 

scribed in connection with Fig. 1. One or more 
of such Devices can be used at appropriate loc7 
pons in the well tubing for it^^™ c fc« 
ing flow from a plurality of formfrions 
taming oil and/or gas. 

is fcSf ' ° W S F fe 7 ' a <* * well 

L£ ,T f 5 ^ Wo dCTices «f another 
form adapted to be seated in a side pocket 
mandrel are utilized for conuomng the^ow 
from two separate production zoris located 
above one or more lower zones. The well 

^ones A and B and a tubing string 61 inside 

pocket mandrel 62 is positioned in the tubing 
string, and another side pocket mandrel 62* is 
^ewxse positioned adjacent the lower zone! 
Row control tools 64 and 64* of the tvoe 
ahown mdetafl m Fig. 8 are positioned in ™l 

of Ll^f ?* mandrcIs ' The Me Pocket 
rl^f*^ and each tool^e 

provided with cooperating pons for flow of the 
formation fluids. Tools 64 and W W 

S tST e '!? leadiDgt0 Pots through 
winch the fluid passes to the tubing string. 
Flow occurs in the manner indicated by arrows 
m Fig. 7. This well assembly arrangement can 
£ employed m the same manner as that D f 
1 for utilizing a gas sand to effect oil 
flow from a "dead" zone. 

While only two producing zones have been 
shown in Fig. 7, it should be undersTod tnat 
dus arrangement can be used for any desired 

zone can be lowered m the well on a wire line 
and set in place by means of a kick-over device 
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known in the arc By having the tools placed in 
the mandrel side pockets, the tubing string 
remains open and a wire line can be run to 
any desired depth without any necessity for 
5 previously removing tools placed aboi'e such 
depth. This is advantageous since it allows any 
tool to be pulled from the well without disturb- 
ing any of the others. Thus any one of the 
production zones can be selectively acidized, 
10 chemically treated or fractured without affect- 
ing any of the other zones. For example, if it 
is desired to acidize Zone B, control tool 64 1 
would be removed and acid would be pumped 
down the tubing and into the formation through 
15 the ports in the mandrel and casing. The 
check valve 72 (Fig. 8) in control tool 64 
would prevent acid from reaching Zone A. 
Likewise any desired formation can be selec- 
tively worked over or treated for sand control 
20 without removing the well tubing and without 
the possibility of damaging any other formation 
by introducing drilling mud into the well as 
done in conventional practice. 

Fig. 8 illustrates tool 64 and mandrel 62 in 
25 more detail. The mandrel contains a cylindrical 
side pocket 63 a portion of the kft-hand edge 
of which merges into and is actually integral 
with the mandrel walL The mandrel contains 
perforations 65 for admission of the formation 
30 fluid. Tool 64 comprises a housing 66 having 
side ports 67 in fluid communication with the 
mandrel perforations. At the upper part of the 
housing latch means 68 and a pulling head 
69, each of conventional design, are provided; 
35 Sealing means 70 are provided above and 
below perforations 67 for sealing the annular 
space between the mandrel side pocket 63 and 
housing 66. The housing provides a downflow 
channel 71 in which is positioned resilient 
40 check valve member 72 to prevent backflow 
toward the formation. The channel terminates 
at the bottom of the tool in a choke 73 having 
throat 74 through which the formation fluid 
issues into the. tubing string. 
45 Referring back to Fig. 7, assume that Zone 
A is a high pressure oil zone and that Zone B 
is an oil zone having a low pressure such that 
it would not normally flow from a single com- 
pletion well. The pressure of Zone B % however, 
50 is sufficient to lift its fluid to the level of Zone 
A. It is assumed in this instance that the well 
tubing is plugged off beneath Zone B. The 
arrangement shown in Fig. 7 will permit pro- 
duction of oil from Zone B in addition to 



Zone A. Flow of the Zone A oil through the 55 
choke in the bottom of the upper control tool 
results in a reduced pressure in the tubing at 
this point. Some of the gas in solution in the 
Zone A oil prior to reducing its pressure will 
come out of solution and thus aid in lifting the 60 
Zone B oil to the top of the well. Thus a 
mixed stream of oil from the two zones can 
be withdrawn at the well head. By having the 
proper choke size in the control tool adjacent 
Zone A, production from this zone at the 65 
desired or allowable rate can be obtained. The 
rate of flow from the lower zone can readily 
be regulated by appropriately setting the 
pressure in line 75 at the well head by means 
of back pressure valve 76. Alternatively, such 70 
rate can be controlled by having a choke of 
the proper size in the control tool adjacent the 
lower zone. 

The following is a specific illustration of an 
embodiment of the present invention as it 75 
would be applied to a well which penetrated 
two oil sands at depths of 8536 — 8544 and 
8626 — 8629 feet, respectively. The well had 
originally been dually completed in conven- 
tional manner for production from the upper 80 
zone through the annulus and from the lower 
zone through the tubing. The allowable pro- 
duction rates for the upper and lower zones 
were, respectively, 30 and 7 barrels per day. 
After producing in this manner for a period, 85 
the well ceased to flow from the upper zone, 
due to a drop in its pressure. At that t;me rhc 
static bottom hole pressure for the upper zone 
was 2295 p.s.i.g. while the static and flowing 
bottom hole pressures for the lower zone were W 
3577 and 3551 p.s.i.g. 

The present invention can be applied to the 
above described well in the following manner 
to obtain production from the upper zone. In 
the perforated landing nipple in the tubing 95 
adjacent the upper zone a control device of the 
type shown in Fig. 2 is located. The device 
contains a choke of the appropriate size for 
maintaining the rate of flow from the lower 
zone at 7 barrels per day. A back pressure 100 
regulator, such as shown in Fig. 7, is provided 
in the flow line from the well tubing to control 
the rate of production from the upper zone. 
Varying the back pressure at the surface by 
means of the regulator will cause the flow rates 105 
from the two zones generally to approximate 
the following values: 
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Surface pressure, 
p.s.i.g. 



10 



0 

100 
470 
600 
900 
1200 
1500 
1600 
2500 



Rates, bbls. per day 
Lower Zone Upper Zone 



Thus, by regulating the pressure at the surface 
to a vahie slightly less than 1200 p.s.i.g., the 
allowable production rates can readily bemain- 

l* taujed As production in this manner continues 
and the formation pressures drop, the desired 
rates of production can be maintained bv 
decreasing the surface pressure by means of 
the regulator. 

Fig. 9 illustrates a well which has been 
dually completed in Zones A and B in the 
manner of the present invention and which is 
provided with means for admitting extraneous 

25 * as . pressure to the annulus between the 
^g80 v and the well tubing 81. The annulus 
is sealed between the two zones by means of a 
f «* the tubing string chains a 
control device, shown generally at 83, such as 

30 « J* $, own m detaa » Fi §s. 2—6. Zone 

to cause the hquid to rise in the annulus to 
tie fevel shown at 84 but insufficient to force 
the liquid through the control device into the 
35 ^o^S- A } well head a gas supply 
35 line 85 is provided with a time cornrolleTg^ 
peeling and venting device 86. This device 
alternately admits gas under pressure into i£ 
annulus and then vents the gas through line 
40 i V? S ^erminent pumping of 

83 into the tubing. The fluid from high 
pressure Zone B then serves as the means for 
flowing die annulus oil to the surface. Upon 
45 P^g Q ^ough the choke provided in control 

£??h 3, , tbe Z ,° m B oD rdcases gas 
and the released gas aids in lifting the mixed 

oil streams trough the tubing to the well head. 

Fig. 10 illustrates a well completed for pro- 

50 TO^° n Zones A and B and provided 

w«h gas lifting means employing eiraneous 
gas. This assembly can be utilized in cases 
where the well does not pass through a gls 
sand and neither zone has sufficient pressure 
to make a flowing well. The well comprises a 

55 casing ; 90 perforated adjacent Zones A^B 

*** I 1 carrying a COntro1 dev ^ 

o* ^ SS ^ at shown m 2 ~^> a packer 
n J^Q? 1 ?° nt \ A and B and Preferably a 
60 £*? 9 1 3b ? Ve ^ U ^ T 2one kkwEh the 
SfT ^F* 'l 0 * 1* 3 " 1 ^ 1 ^ tubing string 
has a side pocket mandrel 95 above the upper 
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packer which is adapted to carry in its side 
pocket a device 96for admitting L to the 

wWch gas can pass to the device 96. This 65 

S^h£' a fl ° W *** «* tne 

t^rW * connection with Fig. 8, with 

£ ? ^ J"* 74 ^ 5126(1 10 gas at 
? - de ^ d /£ C to tbe Alternativelv 

injection valve which is set to opeTwhen ±1 
gas pressure in the annulus reached pXer- 
mmed value Gas is admitted to tb£ top of 

™T ^ ^ roU ? 97 ^der suSrient 

pressure to give the desired injection rate imo 75 
the tubing. This effects lifting of tbTmhaS 

tW.H T d ^ to flow from 

*hfre the well tubing may 

s^ n^w d ^ wat ^ addlional 80 

side pocket mandrels (not shown) can be nrZ 

S« Wgner levels in thel^S 

This would permit unloading from I ffi 

level and thus avoid having £ apply too hieh 

^ d dam «y valves anvof 

which could be remand h„ i „ • • y . 

device 96 on a JSC w^VC 

^™ 8 f J*.*" a hi ^ r tort 
rhe control devices described herein for 90 
effeenng muhipie completion of ™ w 
^taneous flow through the weS rubhfg off" 
S^fr ^tional oif fieS 
SfrtA^S Prided in accord- 

ance with the invention avoid the danwr nf 95 
cordon and erosion of the 
the disadvantages of multiple tubing string 

**** »** welled 
equipment. The invention permits efficient 

STT 5 d . epletio " of ^y"r^ 100 

ducaon formations through a single string of 

or tne separate streams from a multiple com- 
pletion well is done at the surface, plueei^ 
^chokes often occurs due to pSaffi^i 105 
avoided J 0 "?,?' 011 ° f t BM h ^ 8te »- Thb L 
ma the streams are choked within the control 

S^te 1 fo "»»tio^re 

tne temperature is elevated so that neither 110 

paraffin deposition nor hydrate formation wSl 
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occur. Numerous other advantages derived 
from the present invention will be apparent to 
persons skilled in the art. 
WHAT WE CLAIM IS: — 

5 i. A device adapted to be positioned in well 
tubing adjacent an inlet port therein for con- 
trolling flow of fluids into the tubing from a 
plurality of formations which comprises a 
housing having, a side port for communication 

10 with said inlet port, means carried by the 
housing for retrievably locking the device adja- 
cent said inlet port in the tubing, packing 
means for closing the annular space between 
the housing and tubing above and below said 

15 ports, said housing having an internal flow 
channel extending upwardly from its side port 
and a separate internal flow channel for up- 
ward fluid flow from beneath the device, each 
of said channels communicating with a common 

20 fluid passageway leading to tie well tubing, a 
resilient check valve member in each of said 
channels for preventing downward fluid flow 
therein, and choke means in at least one of 
said channels for reducing the pressure of fluid 

25 flowing therethrough. 

2. A well flowing assembly for flow of fluids 
from a plurality of production formations 
which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper forma- 

30 tion, said mandrel having a port for flow of 
formation fluid into its side pocket, a housing 
positioned in the side pocket and having a 
side port and a communicating internal flow 
channel extending through the housing, pack- 

35 jug means between the side pocket and the 
housing above and below said ports, a resilient 
check valve member in said channel for pre- 
venting backflow of fluid toward the formation, 
a choke in said channel, and a second resilient 

40 check valve member in the well tubing beneath 
said mandrel for preventing backflow of fluid 
toward a lower formation. 

3. A well flowing assembly for flow of fluids 
from a plurality of production formations 

45 which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper 
formation and another side pocket mandrel 
adjacent a lower formation, each of said 
mandrels having a port for entrance of forma- 

50 tion fluid into its side pocket, a housing posi- 
tioned in each of said side pockets and having 
a side port and a communicating internal flow 
channel extending through the housing, pack- 
ing means between each side pocket and hous- 

55 ing above and below said ports, a resilient 
check valve member in each of said channels 
for preventing backflow of fluid to a formation, 
and a choke m at least one of said channels. 

4. Method of producing a well which has 
60 been completed for production from a plurality 

of zones containing fluids under different 
pressures, said well having a well tubing con- 
taining entrance ports adjacent all of the zones, 
which comprises providing within the well 
65 tubing a flow channel for fluid from a 2one 



of relatively high pressure and a separate flow 
channel for fluid from a zone of relatively low 
pressure, said channels communicating with a 
common fluid passageway, flowing a stream 
of fluid from the zone of high pressure toward 70 
said common passageway, reducing the pressure 
of the fluid ahead of said passageway to a 
value less than that of the low pressure zone, 
whereby a stream of fluid is caused to flow 
from such low pressure zone toward said 75 
common passageway, mixing said streams in 
the common passageway and withdrawing the 
mixture from the well. 

5. Method according to Claim 4 additionally 
comprising controlling the rate of flow from 80 
the low pressure zone by regulating the flowing 
pressure of said mixture at the locus of with- 
drawal from the well. 

6. Method of producing a well traversing 
two oil zones one of which has sufficient pres- 85 
sure normally to flow from the well and the 
other of which has insufficient pressure norm- 
ally to permit the desired rate of flow there- 
from, said well having a well tubing containing 
entrance ports adjacent both zones, which 90 
comprises providing within the well tubing a 
flow* channel from one of said zones and a 
separate flow channel from the other, said flow 
channels communicating with a common fluid 
passageway adjacent the upper zone, flowing 95 
oil from the high pressure zone toward said 
common passageway, reducing the pressure of 

the flowing oil ahead of such passageway to a 
value less than that of the low pressure zone, 
whereby solution gas is released from liquid 100 
phase, flowing oil from the low pressure zone 
into said passageway and therein admixing the 
same with the fluid from the high pressure 
zone, and utilizing the lifting action of the 
released gas to flow the mixture up the tubing 105 
and from the well. 

7. Method according to Claim 6 additionally 
comprising controlling the rate of flow from 
the low pressure zone by regulating the flow- 
ing pressure of said mixture at the locus of 110 
withdrawal from the well. 

8. Method of producing a well traversing a 
high pressure gas zone and an oil zone which 
has insufficient pressure normally to permit the 
desired rate of flow therefrom, said well having 115 
a well tubing containing entrance ports adja- 
cent both zones, which comprises providing 
within the well tubing a flow channel from one 

of said zones and a separate flow channel from 
the other, said flow channels communicating 120 
with a common fluid passageway adjacent the 
upper zone, flowing gas from the gas zone to- 
ward said common passageway, reducing the 
pressure of the gas ahead of such passageway 
to a value less than that of the low pressure 125 
zone, whereby oil flows from the oil zone into 
said passageway, and utilizing the lifting action 
of the gas to flow the oil up the tubing and 
from the well. 

9. Method for producing a well from an 13C 
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™£l^ ne J h ? VU ! e 3 P ressure ^sufficient to 
permit the desired rate of fluid flow therefrom 
and a lower zone of high pressure in a cased 
well having a packer positioned between the 
two zones in the anuulus between to Taskg 
^8 an entrance port 

m Pt W S - ad,acent ^ "PP" «>ne which 
meftod comprises providing a one-way channel 
from said port to a common fluid passageway 

2^5* flwin 8^idfromthe^S 
np the tubing toward said common passaee- 
way, throttling such flowing fluid ahead of 
«id passageway to regulate its rate of flow, 
whereby the pressure of such fluid is reduced 
to a value intermediate the pressures of said 
zone, alternatively introducing and withdraw- 
ing gas under pressure to the top of said 

^nl Wl r eby . flnid k ™ A from 
tne upper formation is intermittently forced 
trough said one-way channel kV sSd 
S P^Seway, and withdrawing the 
rautang fluid mixture from the top of the 

10. A well assembly for producing a well 
from an upper zone of low pressure £id from 
a lower zone of high pressure^ which compri» 

fS£ within the casing having 

a flow port adjacent the upper zone, a pacta? 
= ed between the two z^rh/aunSu 
between the casing and tubing, means in the 
robing adjacent the upper zone providing a 
one-way channel from said flow porftf a 
ST"? 5 md P^^y "» the tubuig, means 
inde nibias providing a separate chinelfor 

LlfZ^ ,ower 20ne » »id common 
K^'T reducin 8 « e Pressure 
SL^ll, fr0m lower 2one ahead of the 
Passageway, and means for alternately intro- 
ducing ^ witfcj^ ^ the 
said annulus to mtenmttenfly force fluid from 
the annulus through said flow port 

Method of producing a well from two 
zones bavmg different pressures each insuffi- 

rate, raid well having a casing perforated at 

enrLrl Tl 201 ^ ^ a tubing containing 
entrance ports adjacent each of the zones 

mbht T P * Pf^^S within Ae ^efl 
*» chan »el for fluid from 
one of the zones and a separate flow 
channel for fluid from the Sr zone! 
said channels communicating with a com! 
mon fluid passageway, flowLgfluid fram 
nrJZ ° l Meher Pt^surT toward raid 
Pf^l^roducing the pressure of 
die fluid ahead of said passageway to a value 
less than that of the low pressure zone, whaebv 
a stream of fluid is caused to flow fronT^ch 
™ P '3°?° ^toward raid common pas^ge- 
way, ranting said streams in the common 
pa^geway and flowing the mixture u]3ly 
in the tubing, introducing gas in the annulus 
between the casing and tubing and injecKe 
same into said mixture in me tubmg^erSy 
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ging Uie mixture up the tubing and from 

n JLn t A WeU fl0wiD 8 »»a»»bly for producing 
S m ° 201,68 bavin S diffcrentpress^s 
which comprises a casing perforated 

a rohmg within the casing conrainkg 
entrance ports adjacent said zones, means 
wtthni the tubing forming separate flow 

f rlmiT i a,d entHmec P or <* leading to 
a common fluid passageway, resilient check 
vahje means in each of said channels » prevent 
baddow to the formations, and meL for 

SSS & d in the channel from the 
formation of higher pressure ahead of said 
passageway to reduce its pressure to a value 
^t^/^^P^^don! 
a H fl0Wmg assembly for producing 

a well from two zones having different 
pressures each insufficient to caura flowfro£ 
the well at the desired rate which comprisls* 
W!f raKd a ? «« ^nes, a tubm|S 
the casmg containing entrance ports adjacent 

ranir? m ? BS within the robing formnTg 
separate flow channels from said entrance ports 
fcuhng to a common fluid passage™^] ! 
ent check valve means in each of said channels 
for P tWr b *t ft 2 r . t0 the formations, me»s 
forJS 1 " 6 , ? md m me channel from the 
o™ ° f hlgher P re ssure ahead of said 
passageway to reduce its pressure to a value 
lower than that of the lower pressure formation^ 
TT *T i ?r ducing 8as under pra^tra 
*e annulus between the tubing and casing, and 
f0 J mjeamg such gas into the robing 
ab °ve raid separate flow channels. 8 
TO ii ' i~. ^'S? adapted to be positioned in 
well tubing adjacent a side inlet port thTrem 
for controlling flow of fluids into the tubSe 
from a plurality of formations whfchlomf 
R^f® means carried by the housing 
for retnevaMy locking the device adjacent raid 
mkt port a the tubing, packing Leans Tor 
ancT^bW ^.betweetfthe housuig 

and tubing above and below said inlet port a 

P°J ^ h0USing 3da P ted to cooperanim 
said tubing port to permit fluid flow from a 
formation, baffle means within T hZTml 

fmT 1 , 8 ^ , fl ° W - dmmA sending upw^rSy 
from said housing port and a separate flow 
channel for fluid flowing upwarX f™Z 
benead , the housing, raid JannTteS^g 
m dioke ports i posmoned adjacent to each 
Z"> and resil.ent check valve means posi- 

SS? t 0f said obannels to prevent 
downward flow therein. prevent 

weJJ 5 U,t;n dCVi ? : ada P ted to be positioned in 
wefl tubing adjacent an inlet port therein for 
conrrolhng flow of fluids into rae tubtog from 
a^urahty of formations construaed Z 
arranged to operate substantially as herein 

wFieure 1 « p Ss 

£WB and 3— 6, or Figures 7 and I or 
SmJ. W F ' 8Ure 10 ° f ^ accompany,^ 
16. A method of producing a well which 
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has been completed for production from a ing drawings, 
plurality of zones containing fluids under 
difference pressures substantially as herein 
described with references to Figure 1 or 
Figures 2A, 2B and 3—6, or Figures 7 and 
8, or Figure 9 or Figure 10 of the accompany- 
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